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Abstract

Background: Joint contractures and degenerative osteoarthritis are the most common joint diseases in the elderly
population, can lead to limited mobility in elderly individuals, can exacerbate symptoms such as pain, stiffness, and
disability, and can interfere with social participation and quality of life, thus affecting mental health. However, relevant
studies on this topic are very limited. This study describes the associations of joint contracture categories and sites in
elderly residents in long-term care facilities with their quality of life, activities, and participation.

Methods: Elderly individuals with joint contractures who were residents in long-term care facilities were recruited.
The World Health Organization (WHO) Quiality of Life and the WHO Disability Assessment Schedule 2.0 were used to
survey the participants. Correlations, multiple linear regressions, and multiple analyses of variance, with joint contrac-
tures as the response variable, were used in the statistical analysis.

Results: The final statistical analysis included 232 participants. The explanatory power of contracture sites on activi-
ties and participation had a moderate strength of association (n?=.113). Compared with elderly residents with joint
contractures and osteoarthritis isolated to the upper limbs, those with joint contractures and osteoarthritis in both
the upper and lower limbs had significantly worse activity and participation limitations. No significant differences

in activity and participation were found between elderly residents with joint contractures affecting only the upper
limbs and those with joint contractures affecting only the lower limbs (F; 5, =2.604 and F; ;55 = 0.674, nonsignificant).
Osteoarthritis had the greatest impact on activity limitations and participation restrictions among elderly residents
with joint contractures affecting both the upper and lower limbs (F, 226=06251,p=.014).

Conclusions: Elderly residents in long-term care facilities belonging to minority groups, with a history of stroke, and
with osteoarthritis are at a high risk of developing activity limitations and participation restrictions. Moreover, com-
pared with other contraction sites, regardless of osteoarthritis, joint contractures affecting both the upper and lower
limbs were associated with the greatest activity limitations and participation restrictions.
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Background

The rapid increase in global life expectancy indicates
that joint contractures and osteoarthritis (OA), the most
common joint diseases in the elderly population [1, 2],
are becoming major global public health issues [3]. Joint
contractures are present in more than 20% of elderly
residents in long-term care facilities (LTCFs), and more
than 10% develop symptoms of OA [1]. OA ranks fifth
among all forms of disability worldwide [4]. Claims for
data-based estimates consistently exceeded US $10,000
for individuals in the United States [5]. OA is the most
common joint disease in the elderly population; it is a
dynamic, pathologic, and chronic degenerative joint dis-
ease with a multifactorial aetiology and usually involves
progressive structural destruction of key joints, progres-
sive loss of articular cartilage, subchondral bone scle-
rosis, cyst formation, the development of osteophytes,
and concomitant local low-grade inflammation [6, 7].
Although the definition of joint contracture currently
lacks consensus [8], joint contracture is generally defined
as a decrease in joint range of motion (ROM) due to vari-
ous reasons [9, 10]. Joint contracture is classified into two
categories, myogenic contracture and arthrogenic con-
tracture [11, 12], and is characterized by a restricted joint
ROM [13, 14].

Joint ROM limitation is an important factor for the
development of joint contractures in the affected joints
of many patients with OA [15], and joint contractures
have long been regarded as one of the features of OA [16,
17]. Some scholars have proposed that the occurrence of
joint contractures precedes OA. After OA develops, sec-
ondary capsular contractures may subsequently develop
as complications, suggesting that the two may not share
a causal relationship [14, 17]. Because the pathologic
features of the two conditions are independent of each
other, the occurrence of one condition is unlikely to lead
to the occurrence of the other condition (causal relation-
ship). However, the two conditions may be due to the
same causes (e.g., immobility), and the occurrence site
(regional) and the prevalence of these conditions are
strongly negatively correlated, suggesting that some indi-
rect implications between the two conditions remain to
be clarified [14]. This finding indicates that the effects of
joint contractures or OA on activity and participation,
which are considered the most important factors affect-
ing the quality of life (QoL) of elderly residents in LTCFs,

may vary; that is, the QoL, activity, and social participa-
tion of individuals with joints affected by joint contrac-
tures or OA joints may differ from those of individuals
with other conditions [18, 19].

Joint contractures are present in many elderly residents
in LTCFs [1]. Joint contractures result in limited joint
ROM [1, 20], which exacerbates OA-related symptoms,
such as immobility, pain, stiffness, and disability, and
accelerates OA progression [19]. Elderly individuals may
experience substantial constraints in mobility and thus
may experience activity and participation restrictions.
Upper limb contractures may hinder independent eating,
whereas lower limb contractures may restrict ambula-
tion [21-24]. These limitations to activity may adversely
affect the QoL of elderly residents in LTCFs [7, 25, 26]
and result in disability among elderly residents and an
increase in social expenditure [27]. In particular, elderly
residents with joint contractures and OA have a higher
likelihood of developing the abovementioned condi-
tions than elderly residents with OA only [19]. However,
few studies have focused on the effects of joint contrac-
tures and OA on QoL, activities, and social participation
among the elderly population.

The International Classification of Functioning, Dis-
ability and Health (ICF) has become a global standard
for the description and identification of disability [28].
The ICF has four components of health according to the
WHO (2001). The first part, called Functioning and Dis-
ability includes the components “Body functions and
structures” and “Activities and Participation” For the sec-
ond part, the Contextual Factors include the components
“Environmental Factors” and “Personal Factors” that
may affect the individual’s health status (Fig. 1) [29]. The
biopsychosocial model of the ICF proposed by Engel [30]
was adopted as the key theoretical conceptual model in
the present study.

The basic assumption is that all diseases are the result
of a complex interaction among biological, psychological,
and social factors [30, 31], essentially treating the whole
person as a biopsychosocial being [32]. This model pro-
vides a valuable overall reference framework for clini-
cians to consider the impact of psychological and social
factors on an individual [33]. This model is currently
becoming a dominant paradigm in psychiatry and psy-
chosomatic medicine [34, 35] and has had an immense
impact on medical education [33]. Engel argues that as a
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scientific framework, the biopsychosocial model can pro-
vide an adequate meta-framework to address the implicit
philosophical framework challenges that medicine has
been unable to address, allowing medicine to be posi-
tioned appropriately in empirical research programmes
of different disciplines [33-35].

To prevent spread of the coronavirus disease 2019
(COVID-19), elderly residents with joint contractures
in LTCFs must also adhere to the lockdown measures,
and the limitations placed on travel may further reduce
opportunities for activities and participation [36]. Based
on clinical reasoning, we assumed that joint contractures
and OA may negatively affect the ability of elderly indi-
viduals to protect themselves, such as wearing gloves and
masks, cleaning surfaces, and washing hands, which may
increase their risk of contracting and dying of COVID-19
[37]. Marks [7] predicted that the morbidity and mortal-
ity of elderly individuals with joint contractures or OA
in LTCFs may increase. Therefore, these issues warrant
attention because lockdowns and isolation can occur
suddenly in any location during the COVID-19 pan-
demic. The purpose of the present study is to describe
the associations of joint contracture categories (i.e., iso-
lated contracture or contracture and OA) and contrac-
ture sites (i.e., isolated to the upper limbs, isolated to the
lower limbs, or affecting both the upper and lower limbs)
in elderly residents in LTCFs with their QoL, activities,
and participation.

Methods

Design

This research was based on a cross-sectional study
design.

Setting and participants
Participants were recruited from May 2020 to July 2020
from registered LTCFs in Taiwan. A 3-stage stratified
random sampling method was used to extract random
samples with equal probability. The 3-stage sampling
process was as follows:

(1) Four LTCFs (nursing care facilities or elderly resi-
dent rehabilitation facilities) were selected from
each of the northern, middle, and southern regions
of Taiwan.

(2) The person in charge of the LTCF that was selected
for contact was interviewed by phone. After obtain-
ing consent from the person in charge, the nurs-
ing chief in each facility screened for qualified
residents. The investigators explained the research
purpose to the eligible residents to obtain their
informed consent.

(3) A simple random sampling method was used to
randomly select 25 residents from each list (the
random numbers were generated by computers,
and a total of 300 residents were selected from 12
LTCFs). Data were collected from August 2020 to
October 2020, and the study investigators recruited
the participants with the assistance of gatekeepers
(e.g., nursing staff).

For sample size calculation, based on regression power
analysis, the ratio between the explanatory variables and
the number of samples should be 1:15-30. Because 11
explanatory variables were included in this study, 161
to 330 participants with joint contractures were needed
to achieve a sufficient level of statistical power [38]. The
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study participants were residents of LTCFs, including
public and private nursing homes, elder care and reha-
bilitation centres, retirement centres, and long-term
care centres. The inclusion criteria were age> 65years
residency in a long-term care facility for >6months,
adequate language skills to complete or answer ques-
tionnaires, and at least one joint contracture site. Resi-
dents with cognitive dysfunction, major mental illnesses,
and inflammatory arthropathies, such as seropositive
arthropathies (rheumatoid arthritis or systemic lupus
erythematosus), seronegative arthropathies (psoriatic
arthritis or ankylosing spondylitis), crystal arthropathies
(gout), and joint arthroplasty, were excluded.

Measures

Disease-related and sociodemographic data

Based on the recommendation by interRAI, an inter-
national collaborative project, researchers used the
Minimum Data Set (MDS) [39] tool to record sociodemo-
graphic data (e.g., sex and age). The criteria for determin-
ing cognitive status, joint contracture site, and OA were
also defined in this study. The cutoff score for cognitive
dysfunction was <25 points on the Mini-Mental State
Examination (MMSE). The MMSE results were obtained
from the medical records of the participants. Participants
without MMSE results completed the Chinese version of
the Cognitive Abilities Screening Instrument (CASI C).
The following outcomes were determined by the (CASI
C): illiterate (years of education=0, unable to read and
write), <50 points; some education (years of educa-
tion=1-5years, some reading and writing skills), <68
points; and educated (years of education = 6 years, able to
read and write), <80 points [40].

Measurement of joint contracture and osteoarthritis

The criterion for determining joint contracture catego-
ries (i.e., isolated contracture or contracture and OA)
and contracture sites (i.e., isolated to the upper limbs,
isolated to the lower limbs, or affecting both the upper
and lower limbs) were confirmed by doctors, nurses, or
therapists. The criterion for a contracture was a score of
3 on a 4-point scale (loss of >2/3 of joint ROM) [41]. In a
supine or lateral position, passive ROM of 12 main joints
of both upper limbs (shoulders, elbows, and wrists) and
both lower limbs (hips and knees) was measured using
a goniometer and a 4-point scale [42]: O0=normal (no
loss of joint ROM); 1 =mild (loss of <1/3 of joint ROM);
2 =moderate (loss of <2/3 of joint ROM); and 3 =severe
(loss of >2/3 of joint ROM). The main advantage of the
4-point scale is that it can be used to measure ROM in
a large number of joints within a limited time [41]. The
interrater reliability of the 4-point scale was acceptable
for the enrolled elderly residents with joint contractures
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in LTCFs, with a Kendall T coefficient of 0.62 and boot-
strapped 95% confidence interval (CI) of 0.49 to 0.74 [42].

The criterion for determining OA was radiographic
evidence and involved physical examination by an expe-
rienced clinical orthopaedic specialist physician. Plain
film radiographs are usually adequate for grading the
joint space narrowing and size of osteophytes in accord-
ance with the Radiological Indexes of the Osteoarthritis
Research Society International (OARSI) atlas [43, 44].
Physical examination was used to assist in diagnosis in
accordance with the International Classification of Dis-
eases, Ninth Revision, Clinical Modification code: 715.xx
[45].

The World Health Organization quality of life-BREF
(WHOQOL-BREF)

The Chinese version of the WHOQOL-BREEF, developed
from the original version by the WHOQOL research
headquarters, was used to evaluate the QoL of the par-
ticipants [46, 47]. Twenty-six items are divided into 4
domains of physical health, psychological health, social
relationships, and environment. Questionnaires with
missing data exceeding 20% were discarded. Missing val-
ues were replaced by the average for the domain. If more
than 2 values were in a domain, the domain score was
not calculated (except for domain 3; the score was calcu-
lated if <1 value was missing). The Cronbach « (internal
consistency) for the entire questionnaire was .90, and the
test-retest reliability for each domain was .75. The Pear-
son correlation coefficient between each item and the
relevant domain ranged from .45 to .82 (p<.01), and the
correlation among different domains ranged from .48 to
.63 (p<.01). For the confirmatory factor analysis of con-
struct validity, the structural equation model of the 4
domains echoed the designed potential structure of the
questionnaire, and the comparative fitness index (CFI)
of the 2 analyses was 0.886. These findings indicate that
the Chinese version of the WHOQOL-BREF has good
psychometric properties (reliability and validity) and is
appropriate for use in Chinese-speaking people.

WHO Disability Assessment Scale 2.0 (WHODAS 2.0)

The 36 items of the World Health Organization (WHO)
Disability Assessment Scale (WHODAS 2.0) were used to
evaluate the activities and participation of the study par-
ticipants, and the researchers used a 5-point Likert scale
to determine the difficulties in the activities and partici-
pation. For scoring, the averages calculated according to
the interpolation formula provided in the WHODAS 2.0
manual were used to replace missing data [48]. The score
ranged from 0 (lowest difficulty) to 100 (maximum dif-
ficulty), and the score for each domain and the sum for
the 6 domains were calculated. The higher the score was,
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the higher the degree of disability and the more severe
the restriction. The severity of restrictions was deter-
mined based on the difficulty classification methods by
the ICF and WHODAS 2.0. The classification of disability
severity was as follows: below 4%, no disability; 5 to 24%,
mild; 25 to 49%, moderate; 50 to 95%, severe; and greater
than 96%, extremely severe [49]. The 4 items related to
job ability were removed because all of the participants
were retired or unemployed, and the remaining 32 items
were used. For the Chinese version of WHODAS 2.0, the
Cronbach « (internal consistency), a reliability index, was
.73 to .99, and the intraclass correlation coefficient was
.8 to .89 [50-52]. The Chinese version thus has excel-
lent reliability and validity and is consistent with item
response theory.

Data collection procedures

A pre-test of the questionnaire was conducted with six
residents from a nursing home in Taiwan. To explore the
feasibility and acceptability of the questionnaire, a blank
space was left below each item to allow those participat-
ing in the pre-test to provide questions and suggestions
when completing the questionnaire. Health professionals
who were not members of the research team underwent
questionnaire and interview training and collected data
using structured face-to-face interviews. Before each
interview, the medical records of the participant were
first examined to extract relevant sociodemographic data
and diagnoses.

Each participant completed the questionnaire inde-
pendently. If a participant was unable to complete the
questionnaire independently due to vision, hearing, or
reading or writing problems, the researchers provided
assistance, for example, explaining certain sentences to
ensure that the meaning was clear. The assistance pro-
vided by the researchers was consistent across partici-
pants; for instance, the examples provided were the same.
If a participant was unable to answer a specific item, then
the participant was allowed to ask the best-known person
on site (relatives or nursing staff). Questionnaires with
50% or more information provided by relatives or nurs-
ing staff were marked, and these questionnaires were not
used in the data analysis.

Validity assurance and data analysis

When statistical surveys are used, missing items, rejec-
tion by respondents, researcher negligence, and issues
related to the questionnaire itself can result in outliers
and missing data; therefore, multiple imputation meth-
ods are used after a comparison with the original data
[53]. Outliers were identified based on the Mahalano-
bis distance [54], and if 10% of the questionnaire com-
prised outliers and missing data, the questionnaire was
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excluded. Before the formal analysis, frequency analysis
was performed on each variable to minimize operational
errors during data input. Descriptive statistics were used
to characterize the study participants.

All participants were stratified according to contrac-
ture category and contracture site. The mean, standard
deviation (SD), and eta (n) correlation ratio were used for
continuous variables (e.g., activities and participation and
QoL). Absolute and relative frequencies and the Spear-
man rank order correlation coefficient (r,) were used for
discrete variables, including ordinal variables such as
education and number of visits for relatives and friends.
The Pearson chi-squared (x?) test was used for categori-
cal variables (e.g., sex and marital status).

The Durbin-Watson statistical test was conducted to
determine whether an autocorrelation existed between
residuals. By using the ‘enter’ method to conduct multi-
ple linear regression analyses after dummy coding cat-
egorical variables, the possible associations between the
response variables (contractures affecting participants in
different groups) and explanatory variables (demographic
data, QoL, and activities and participation) were further
investigated. Only the significant variables in the regres-
sion analysis were included in the bivariate analysis [51].
The 95% CI was used, and the significance level of each
statistical test was set as p <.050.

Multiple analysis of variance (MANOVA) was used to
detect differences in QoL and activities and participation
among subjects in different groups. Finally, the interac-
tion effect between variables was tested. The explanation
of a main effect of a significant variable must consider
the interaction of 2 independent variables; therefore, the
main effect was not analysed, but the simple main effect
test was conducted to compare the difference in activities
and participation between category and sites. SPSS 20.0
software (IBM Corp, Armonk, NY, USA) was used for
data processing and analyses.

Ethics approval and consent to participate

All methods were carried out in accordance with the
Declaration of Helsinki. The study was approved by the
Institutional Review Boards of MacKay Memorial Hos-
pital (IRB number: 14MMHIS177) and National Tai-
wan University (IRB number: 201905Hm137). Before
the study, the study process was explained in detail to
the participants, and the study was performed only after
written informed consent was obtained from each partic-
ipant. The data collected from the participants that may
be queried, such as name and lifestyle, were deidentified
and kept confidential. The data were used only for pur-
poses of the study. Study participants were assured that
they could withdraw at any time from the study without
any consequences.
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Results

Recruitment and participant characteristics

Of the 27 LTCFs contacted, 12 agreed to participate in
this study. The other 15 care facilities refused to par-
ticipate for various reasons, including staff shortages,
lack of interest, and difficulties regarding coordinat-
ing research projects. From these 12 care facilities, 432
elderly residents met the inclusion criteria, 298 were
selected by simple random sampling, and 246 completed
the questionnaire, for a response rate of 82.55%. After 14
questionnaires with more than 10% missing data were
excluded, 232 participants were included in the final
statistical analysis. Figure 2 shows the detailed flow dia-
gram of participant selection for the study based on the
Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) guidelines. The average
age of the participants was 75.70 £9.93 years, and 56.5%
were men. Among the participants, 176 (75.9%) had at
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least 1 isolated contracture, and 56 (24.1%) had at least
1 site with both a contracture and OA. Joint contractures
in 105 participants (45.3%) were isolated and affected
at least 1 lower limb, 82 (35.3%) had joint contractures
affecting both the upper and lower limbs, and 45 (19.4%)
had isolated joint contractures affecting at least 1 upper
limb. The 4 most common chronic diseases were hyper-
tension (29.7%), stroke (24.1%), cardiovascular diseases
(23.3%), and diabetes (21.1%) (Table 1).

Correlations among demographic characteristics, QoL,

and activities and participation

A significant correlation was found between contrac-
ture category and the following variables: age (n=.176,
p=.007), length of residency (n=.123, p=.030), sex
(x*=5.56, p=.018), stroke (x*=14.22, p<.001), and cata-
racts (x>=12.79, p<.001). The contingency coefficients

f | Assessed for eligibility (N=432)
2 1. Random selection of 12 from 27 long-term care facilities contacted
8 2. Inclusion criteria fulfilment of residents in long-term care facilities
B 3. Willingness to participate
3
——
A
Simple random sampling (N=360)
Excluded for
unwillingness to
o »  complete the consent
5= form (N=68)
8 '
g Consent form completion (N=292)
Excluded for
unwillingness to
> complete the
questionnaire (N=46)
) v
Scale completion (N=246)
5 1. Disease-related and sociodemographic data
2 2. Chinese WHOQOL-BREF
T:) 3. Chinese WHODAS 2.0-36 items
R Excluded because of
4 missing data (N=14)
) A 4
Data analysis (N=232)
@ 1. Correlation analysis: Eta correlation ratio & Pearson
Z chi-square
= 2. Regression analysis: Multiple linear regression analyses
< 3. Multiple analysis of variance
S
v
Research results
Fig. 2 Flow diagram of participant selection for the study. LTC: long-term care; WHOQOL-BREF: The World Health Organization Quality of Life-BREF;
WHODAS 2.0: The World Health Organization Disability Assessment Schedule 2.0
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Table 1 Demographic and condition-specific characteristics of

the participants (N=232)

Characteristics

Mean =+ SD (min-max)

Age (years)

Length of residency (month)
Body mass index (kg/m?)
Characteristics

Contracture category

75.703 £9.933 (65-98)
37.517 £43.479 (6-240)
2232043479 (12.11-34.67)
No. (%)

Isolated contracture 176 (75.9)
Both contracture and OA 56 (24.1)
Contracture sites
Isolated to the upper limbs 45(194)
Isolated to the lower limbs 105 (45.3)
Both the upper and lower limbs 82 (35.3)
Sex
Female 101 (43.5)
Male 131 (56.5)
Ancestry/ethnicity
Min Nan 201 (86.6)
Hakka 8(3.4)
Aborigines 3(1.3)
Mainland Chinese 9 (3.9
Others 114.7)
Education
Primary and below 122 (52.6)
Junior high 49 (21.1)
Senior secondary 30(12.9)
Higher 12(5.2)
College/university and above 19(8.2)
Marital status
Married 63(27.2)
Widowed 82 (35.3)
Divorced 23(9.9)
Single 64 (27.6)
Number of visits for relatives and friends (weeks)
0-1 163 (70.2)
2-3 52(224)
4-5 6 (2.6)
6-7 11(4.7)
Chronic diseases
Hypertension 69 (29.7)
Diabetes 49 (21.1)
Stroke 56 (24.1)
Cardiovascular disease 54 (23.3)
Cataract 4(1.7)
Glaucoma 1(4)

SD standard deviation, OA osteoarthritis. Values are the mean and SD or
percentages for continuous variables; values are the numbers and relative

frequencies (%) for categorical variables
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for sex, stroke, and cataracts were 0.153, 0.240, and 0.229,
respectively, indicating that these 3 factors and the 2 con-
tracture categories (isolated contracture and both con-
tracture and OA) had a significantly weak strength of
association. A significant correlation was found between
contracture site and the following variables: ances-
try/ethnicity (x*=24.07, p=.002), diabetes (x*=6.08,
p=.048), stroke (x*=14.02, p=.001), and activities and
participation (n=.277, p<.001). The contingency coef-
ficients for ancestry/ethnicity, diabetes, and stroke were
0.307, 0.160, and 0.239, respectively, indicating that the
3 factors and the 3 types of contracture sites (isolated to
the upper limbs, isolated to the lower limbs, and affect-
ing both upper and lower limbs) had a significantly weak
strength of association (Table 2).

Factors associated with activities and participation

For the multiple linear regression analysis, only the sig-
nificantly correlated variables (Table 2) were included.
The Durbin-Watson statistic was 1.625, indicating no
remaining autocorrelation in residuals. The set of 17
main effects was significant (F}; ,,,=6.916, p<.001), and
for the proportion of the variance that can be explained
by the activity and participation of elderly residents, the
multiple determination coefficient R?> was 0.355 (model
1), which was higher than the R? (>0.208) for the logistic
regression [55, 56]. The condition index (condition num-
ber) was 34.239, indicating that collinearity was reduced
[38]. The following variables were significantly related
to activities and participation: ancestry/ethnicity (other)
(B=—.169, t=—2.802, p=.006), stroke (yes) (p=.270,
t=4.456, p<.001), and contracture category (both con-
tracture and OA) (p=.214, t=3.451, p=.001), indicating
that these 3 factors were the most critical factors affect-
ing activities and participation and collectively explain
29.8% of activities and participation (model 2).

Individual independent variables were further tested,
and regression coefficients indicated that stroke had the
best explanatory power (i.e., stroke can cause activity
limitations and participation restrictions). The tolerance
and variance inflation factor (VIF) statistics decreased
to 0.922 and 1.085, respectively, indicating no significant
collinearity (Table 3).

Comparison of the differences in QoL and activities

and participation between categories and sites

MANOVA was conducted to compare the differences
between categories and sites with respect to QoL and
activities and participation. For QoL (F=2.117, p=.064)
and activities and participation (F=1.420, p =.218), the
results for Levene’s test of homogeneity of variance were
not significant, indicating no significant difference in
the dispersion of samples between these 2 classifications
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Table 2 Correlations among demographic characteristics, quality of life, and activities and participation (N=232)

Contracture category Contracture sites

Variables n ry x> p n ry x> p
Age (years) 176%* 007 086 381
Length of residency (months) 143 030 065 382
Body mass index 006 924 123 326
Sex 5.561% 018 1.733 420
Ancestry/ethnicity 4.055 399 24.066* 002
Education 036 .581 —.010 882
Marital status 0.593 898 9.180 164
Visiting frequency (weeks) 043 510 —0.083 209
Chronic diseases

Hypertension 0.505 220 0418 811

Diabetes 1.130 .288 6.082* 048

Stroke 14.219%%% <.001 14.020%* 001

Cardiovascular disease 3.250 071 2.095 351

Cataract 12.792%** <.001 3424 .180

Glaucoma 0320 572 4174 124
Activities and participation 035 599 277%%% <.001
Quality of life 078 235 101 134

n = eta correlation ratio; r,= Spearman’s rank order correlation coefficient; x* = Pearson chi-squared statistic. *p <.05; **p <.01; ***p <.001, two-tailed

Table 3 Multiple linear regression analysis of factors associated with activities and participation (N=232)

Factors SE (B) Beta (B) t value P 95% Cl
Lower Upper

(Constant) 78.504 4.130%** <.001 41.035 115973
Age (years) 0.032 010 0.138 890 —0.575 0.362
Length of residency (months) 0.025 032 0.549 584 —0.064 0113
Sex

Male 1.004 015 0.247 805 —7.011 9.020
Ancestry/ethnicity

Hakka 0.032 .000 0.003 998 —21.863 21.927

Aborigines —6.296 —.021 —.369 712 —39.924 27.331

Mainland Chinese —17.841 —.104 —1.665 097 —38.965 3.283

Other —26.389 —.169 —2.802** 006 —44.956 —7.823
Diabetes

No —5.709 —.070 —1.208 228 —15.027 3.608
Stroke

Yes 20.988 270 4456 <.001 11.705 30.272
Cataract

Yes —31.027 —.122 —1.901 059 —63.200 1.145
Contracture category

Both contracture and OA 16.593 214 3451% 001 717 26.069

Contracture sites

Isolated to the upper limbs —9.920 —118 —1.854 065 —20.468 0.629

Both the upper and lower limbs 5575 .080 1.238 217 —3.303 14.453
Model 1 (17 total variables) R? = 355 adjR? = 303 Fa7214=6.916,p<.001
Model 2 (5 significant variables) R?=.298 adjR?= 282 Fis.226)=19.166, p<.001

Beta (B) standardized regression coefficient, SE standard error, Cl confidence interval. *p <.05; **p <.01; ***p <.001, two-tailed
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(i.e., category and site). By contrast, for the elderly resi-
dents, statistically significant differences (Wilks A =.882,
F, 56 =14.444, p <.001) were observed for activities and
participation among the 3 contracture sites (isolated to
the upper limbs, isolated to the lower limbs, and both
the upper and lower limbs), indicating that residents with
different contracture sites had significant differences in
activities and participation. The post hoc Tukey honestly
significant difference test for the 3 contracture sites and
activities and participation indicated significant differ-
ences with respect to contractures isolated to the upper
limbs vs. affecting isolated to the lower limbs (95% CI,
—28.109 to —1.511; p=.025) and isolated to the upper
limbs vs. affecting both the upper and lower limbs (95%
CI, —39.674 to — 11.980; p<.001).

The average activity and participation scores for
patients with contractures isolated to the upper limbs
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(60.167) and isolated to the lower limbs (76.880) were
significantly lower than that for both the upper and
lower limbs (98.714), indicating that elderly residents
with joint contractures affecting both the upper and
lower limbs and contractures isolated to the lower
limbs had more activity limitations and participation
restrictions than those with joint contractures isolated
to the upper limbs. The explanatory power of contrac-
ture site for activities and participation was 11.3% in
terms of the n* coefficient; therefore, the strength of the
association was moderate (Table 4). Contracture cat-
egory and site affect activities and participation inter-
actively; the profile plots (Figs. 3, 4, 5, 6) clearly show
an interaction effect and that the interaction effect was
significant. Therefore, a test of the simple main effect
was conducted to discuss under what circumstances
activities and participation increase or decrease.

Table 4 MANOVA comparing differences between categories and sites (N=232)

Sources of variation Activities and participation Quality of life

SS df  MS F p n? Sss df  MsS F p n?
Contracture category (A) ~ 891.879 1 891.879 891 346 004 486.995 1 486995 1.630 203  .007
Contracture sites (B) 28,912.809 2 14456404 144447 <001 113 1040411 2 520205 1741 178 015
A*B 8826.055 2 4413.028 4.409* 013 038 632126 2 316063 1.058 349 .009
Error 226,198.890 226  1000.880 67525910 226 298787
Corrected Total 255908.106 231 69,177.272 231
$SType lll sum of squares, df degree of freedom, F F ratio, MS mean square, n? partial eta squared. *p <.05; ***p <.001
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Simple main effect test to compare the difference

in activities and participation between categories and sites
Before testing for the main effect based on analysis of
variance (ANOVA), we used the family-wise error rate,
apy to avoid expansion of type I errors. The apy, of each
test was set at a/5=.05/5=.01 to control the overall type
I error at the .05 level. For elderly residents with joint

contractures affecting both the upper and lower limbs
but without OA (i.e., isolated contracture), the aver-
age for activity limitations and participation restrictions
was 85.652, and for elderly residents with joint contrac-
tures and OA, the average for activity limitations and
participation restrictions was 111.775, a result that was
higher than that for residents with contractures isolated
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to the lower limbs. For those with contractures isolated
to the upper limbs and with both joint contractures and
OA, the average for activity limitation and participation
restriction was 51.923, and for those with contractures
isolated to the upper limbs and without OA (i.e., isolated
contractures), the average for activity limitation and par-
ticipation restriction was 68.410, but the increase was not
significant.

The interaction effects of contracture category and con-
tracture site on activities and participation were different
in different groups. First, the effects of different contrac-
ture sites on the activities and participation of residents
with joint contractures were analysed from the split file
of 2 groups from the contracture category. In the isolated
contractures group (i.e., without OA), the activities and
participation of residents with joint contractures at dif-
ferent sites were significantly different (F,,,,=3.311,
p=.039). The post hoc test results found that activity
and participation in residents with joint contractures
affecting both the upper and lower limbs (M =285.652)
were significantly more restricted than those of resi-
dents with joint contractures isolated to the upper limbs
(M =68.410) but were not significantly more restricted
than those of residents with joint contractures isolated
to the lower limbs (M =76.880). Pairwise comparisons
showed that only the comparison between joint contrac-
tures isolated to the upper limbs and both the upper and
lower limbs was significant. In addition, in the contrac-
ture and OA group, the effect of contracture site on activ-
ity limitations and participation restrictions was not only

significant but also increased (F,.,=13.799, p<.001).
The post hoc test results indicated that the activity limi-
tations and participation restrictions of residents with
joint contractures affecting both the upper and lower
limbs (M=111.775) was significantly higher than those
of residents with joint contractures isolated to the lower
limbs (M =82.223) and residents with joint contractures
isolated to the upper limbs (M =51.923). The pairwise
comparisons were all significant.

The effect of OA (i.e., contracture category) on the
activities and participation of residents with joint con-
tractures was analysed from the split file of 3 contracture
site groups. In the participants with joint contracture
isolated to the upper limbs and those isolated to the
lower limbs, OA had no significant effect on the activi-
ties (F) 5o =2.60) and participation (F) 5,5 =.674) of these
residents (F) ,,,=2.604). However, in the participants
with contractures in both the upper and lower limbs, OA
had a significant effect on the activities and participa-
tion of these residents (F) 5, =6.251, p=.014) (Table 5).
Because the simple main effect of contracture category
involves only 2 levels, a post hoc test was unnecessary,
and the average scores of the 2 groups were compared.

Discussion

Regardless of OA, joint contractures affecting both the
upper and lower limbs were associated with the great-
est activity limitations and participation restrictions
compared with upper limb or lower limb contractures.
However, there was no significant association between
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Table 5 Simple main effects in the ANOVA comparing differences between categories and sites (N=232)

Sources of variation

Activities and participation

SS df MS F p Post hoc tests

Contracture sites

Within isolated contracture 7013.515 2 3506.758 3311* 039 C>B,C>AB>A

Within both the contracture and OA 22,387.676 2 1058.981 13.799%%* <001 C>B,C>AB>A
Contracture category

Within the upper limbs only (A) 2512912 1 2512912 2.604 114

Within the lower limbs only (B) 623.666 1 623.666 674 413

Within both the upper and lower limbs (C) 6990.654 1 6990.654 6.251* 014

Error 226,198.890 226 1000.880

SSType lll sum of squares, df degree of freedom, F F ratio, MS mean square. *p <.05; ***p <.001

the type of joint contractures and QoL among the elderly
residents.

For contracture category, differences in age, length of
residency, sex, stroke, and cataracts were found between
residents with contractures and OA and those with con-
tractures without OA. This finding supports the notion
by Campbell, Trudel, Wong, and Laneuville [57] that the
gene signature is related to the sites of joint contracture
combining OA rather than isolated OA without contrac-
tures. Two issues warrant consideration. First, because 5
variables were evaluated, some indirect implications may
support the argument that no causal relationship exists
between contractures and OA [14]; namely, contractures
and OA (pathologic characteristics) may occur indepen-
dently, and the occurrence of one condition is unlikely
to lead to the occurrence of the other condition (causal
relationship). However, even in the absence of a causal
relationship, OA promotes the development of joint con-
tractures due to its association with immobility (as an
intermediate factor) [14, 58, 59]. Clinically, a period of
immobility after trauma or decreased activity secondary
to OA in predisposed individuals may show more colla-
gen content in contracture capsules and lead to fibrotic
changes in the posterior capsule of the knees, subsequent
capsular shortening, and loss of full knee extension [57].
Overall, these results suggest a role of capsule fibrosis
associated with OA and that some signature (e.g. genetic
factors) is related to joint contracture and OA.

Second, the results of this study showed significant
differences in activities and participation between the 2
groups of elderly residents with joint contractures (i.e.,
elderly residents with and without OA affecting both the
upper and lower limbs), indicating that compared with
elderly residents without OA affecting both the upper
and lower limbs, elderly residents with OA affecting both
the upper and lower limbs had significantly more activ-
ity limitations and participation restrictions, which is

consistent with the findings of Steultjens et al. [19]; that
is, for elderly residents in LTCFs, the effects of joint con-
tractures and OA on QoL and activities and social par-
ticipation may be different.

Third, after a detailed analysis, an interesting finding
was no significant differences in the effect of contracture
category (i.e., with and without OA) on QoL, activities,
and social participation among residents; however, dif-
ferent contracture sites (i.e., isolated or both the upper
and lower limbs) had significantly different effects on
activities and social participation among residents.
The underlying mechanisms can be discussed with the
biopsychosocial model of the ICF: Some underlying dis-
eases promote contracture development (i.e., health con-
ditions). The severity of the body’s function and structure
impairment is strongly related to the severity of activity
limitations and participation restrictions regardless of
the underlying disease (e.g., OA). Personal and environ-
mental factors (e.g., assistive devices) can have a positive
impact on the performance of activities and participation
despite existing disabilities, which should also be dis-
cussed along with clarification of the underlying mecha-
nisms in future studies.

Finally, this study found that time factors (i.e., age and
length of residency) had different influences on the risk
of OA in the 2 groups of elderly residents with joint con-
tractures in LTCFs. In other words, older age and longer
residency in a facility corresponded to a higher risk of
OA, which indirectly corroborates results from previ-
ous studies [15, 60]. Therefore, measures to minimize the
effects of time factors associated with joint contractures
and OA, such as avoiding prolonged joint immobility, are
particularly important.

For contracture site, the results showed differences in
ancestry/ethnicity, diabetes, stroke, activities, and par-
ticipation among the 3 groups of elderly residents. First,
the results from this study not only support the previous
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finding that joint contractures affecting both the upper
and lower limbs have a major impact on activities and
participation [20] but also indicate significant differences
in activity limitations and participation restrictions in
elderly residents with joint contractures when compar-
ing individuals with contractures isolated to the upper
limbs vs. those isolated to the lower limbs and individu-
als with contractures isolated to the upper limbs vs. those
affecting both the upper and lower limbs. However, no
significant differences in the activities and participation
of elderly residents with joint contractures were found
when comparing residents with contractures isolated to
the lower limbs vs. contractures affecting both the upper
and lower limbs.

Comparing the results of this study to the findings of
Bartoszek et al. [21] revealed no significant differences
in activities and participation among patients with joint
contractures when comparing those with contractures
isolated to the upper limbs, isolated to the lower limbs,
or affecting both upper and lower limbs, although con-
sistency and differences were both observed. Regarding
consistency, the same level of restriction on activities and
participation was observed in the 2 groups of elderly resi-
dents with joint contractures isolated to the lower limbs
vs. those affecting both the upper and lower limbs, while
regarding differences, varying degrees of restrictions on
activities and participation were noted in the groups of
elderly residents with joint contractures. The reason for
the differences may be that the previous study did not
actively verify the joint contracture diagnosis; therefore,
validity was not absolutely certain, and this limitation
may be the main cause of the final conclusion indicating
no significant differences.

Second, this study found that the most critical factors
affecting the activities and participation of elderly resi-
dents in LTCFs were ancestry/ethnicity (other), stroke
(yes), and contracture category (both contracture and
OA), which can collectively explain nearly one-third
(28.2%) of the variance in activities and participation
among elderly residents with joint contractures in LTCFs.
Therefore, minority status, stroke, and OA were the 3
key risk factors for joint contractures in elderly indi-
viduals residing in LTCFs. Minority status is a risk fac-
tor that warrants consideration. Residents who are of
minority status in language and cultural identity may
encounter barriers to interpersonal interaction and social
exchanges. These barriers may impede their improve-
ment and participation in activities and quality of life.

Finally, the results showed that the explanatory power
of contracture site for activities and participation had a
moderate strength of association (n>=.113). Compared
with other contraction sites, regardless of OA, joint
contractures affecting both the upper and lower limbs
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were associated with the greatest activity limitations
and participation restrictions.

The present study has 3 main findings. First, for the 3
groups of elderly residents with joint contractures and
without OA (i.e., isolated to the upper limbs, isolated to
the lower limbs, and affecting both the upper and lower
limbs), the difference in activities and participation
between the elderly individuals in only 2 groups (iso-
lated to the upper limbs vs. affecting both upper and
lower limbs) was significant. In other words, compared
with residents with joint contractures isolated to the
upper limbs but without OA, elderly patients without
OA but with joint contractures affecting both the upper
and lower limbs had significantly more activity limita-
tions and participation restrictions.

Notably, it generally seems that impaired lower limb
function has a greater impact on daily life. However,
the results show that the difference in activities and
participation between the elderly individuals with con-
tractures isolated to the upper limbs and those with
contractures isolated to lower limbs was not significant.
A possible explanation is that the target population of
the present study was residents of LTCFs rather than
residents in the community. The main difference is that
activities and participation of residents of LTCFs are
commonly restricted to a sitting position for safety con-
cerns. Residents with contractures isolated to the lower
limbs may sit in a wheelchair to participate in upper
limb activities. In contrast, residents with contractures
isolated to the upper limbs are restricted in upper limb
movements that are important for daily life activities.
Residents with contractures isolated to the upper limbs
and those with contractures isolated to the lower limbs
encounter different barriers to their movement in daily
life activities. However, both groups are restricted in
functional movement in daily life activities. This may
partly explain why no significant differences were found
in activities and participation in these 2 groups of
residents.

Second, pairwise comparisons of the 3 groups of elderly
residents with joint contractures and OA (i.e., contrac-
tures isolated to the upper limbs, contractures isolated
to the lower limbs, and contractures affecting both the
upper and lower limbs) showed significant differences
in activity performance and participation among the 3
groups. Compared with the residents with OA and joint
contractures isolated to the upper limbs, elderly patients
with OA and with joint contractures affecting both the
upper and lower limbs had significantly more activ-
ity limitations and participation restrictions. The same
results were also found when comparing elderly residents
with contractures isolated to the upper limbs vs. isolated
to the lower limbs and those with contractures isolated
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to the lower limbs vs. affecting both the upper and lower
limbs.

Finally, regardless of the contracture category or con-
tracture site, stroke was an important complication. As
already noted, the association between spasticity after
stroke and joint contracture development is more than a
key complication. Previous research perspectives indicate
that contractures usually present together with stroke,
raising the question of whether they are related [61-63].

Some potential limitations should be considered.
First, although the sample size in this study satisfied the
requirements for establishing stable person and item esti-
mates and a power analysis, caution is necessary when
generalising our results because of the small sample size.

Second, although other diseases associated with joint
contractures were addressed (e.g., stroke and diabetes),
the study distinguished between joint contractures with
and without OA. However, joint contractures are asso-
ciated with several health conditions, immobility, and
aging. Factors that may be potentially associated with
activities and participation in the elderly residents (e.g.,
comorbidity and premorbid lifestyle) warrant scrutiny in
future research.

Third, the diagnosis of OA in our study was based on
radiographic evidence. Given the advances of technol-
ogy, quantitative magnetic resonance imaging (qMRI)
has been used due to many advantages over radiography
and allows the assessment of joint structures, joint space
width, and bone shape in 3 dimensions and at high reso-
lution. As a limitation to our research, a diagnosis of OA
based on radiography may be less sensitive in detecting
early structural changes than MRI measurements.

Finally, chronic diseases were assessed through
elderly residents’ self-reports and medical records. This
approach may not be as rigorous as standardized diag-
nostic tests and may have inherent biases that may dis-
advantage certain groups, such as elderly residents who
are unfamiliar with chronic diseases or who are not profi-
cient at relating terms for chronic diseases.

Conclusions

The activities and participation of elderly residents in
LTCFs varied when contracture sites differed. In addition,
the explanatory power of contracture sites for activities
and participation had a moderate strength of association.
Compared with other contracture sites, regardless of OA,
contracture sites in both the upper and lower limbs were
associated with the greatest activity limitations and par-
ticipation restrictions. Elderly residents in LTCFs belong-
ing to minority groups, with a history of stroke, and with
OA are at a high risk of developing activity limitations
and participation restrictions. However, no significant
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association between joint contractures and QoL among
elderly residents was found.

The present study fills the research gap on activ-
ity and participation in elderly residents with joint
contractures in LTCFs by providing a comprehensive
survey of activity limitations and participation in this
population. In addition, the results of this study can be
used to improve the health care, rehabilitation, preven-
tion, and research in LTCFs. For example, identification
of risk factors in the population may facilitate environ-
mental adaptation and formulation of compensatory
strategies to encourage activity participation of elderly
residents with joint contractures.

This present study also raised a number of issues that
are relevant for continued research. For example, what
are the differences in activity participation between
elderly residents in LTCFs and those in the general com-
munity? What are the determinants of change in activity
participation in the elderly residents in LTCFs? Are activ-
ities performed by elderly residents in LTCFs more likely
to be biased toward upper limb involvements to reduce
the risk for falling? In clinical practice, activities should
be diversified for enriched experiences to conform to the
notion of holistic health care in LTCFs.

Abbreviations

CASI C: Chinese Version of the Cognitive Abilities Screening Instrument; CFl:
Comparative fitness index; Cl: Confidence interval; COVID-19: Coronavirus
disease 2019; EFAs: Exploratory factor analyses; ICF: International Classification
of Functioning, Disability, and Health; MDS: Minimum Data Set; LTCF: Long-
term care facilities; MMSE: Mini-Mental Status Examination; OA: Osteoarthritis;
QolL: Quality of life; ROM: Range of motion; WHODAS 2.0: WHO Disability
Assessment Schedule 2.0; WHOQOL-BREF: World Health Organization Quality
of Life-BREF.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512877-022-02870-6.

[ Additional file 1. }

Acknowledgements
We would like to thank the elderly residents of the long-term care facilities
who participated in the study.

Authors’ contributions

YCC and KCL were the main investigators. YCC, KCL, SHY, and AWP contributed
to the study design, data curation, funding acquisition, resources, and supervi-
sion of the study. SHY, AWP, and HLC contributed significantly to the investiga-
tion, methodology, and project administration of the study. SHY, CHW, and
CJC helped perform the formal analysis and helped with software, validation,
and visualization. YCC, KCL, and AWP contributed to writing the original

draft and manuscript review and editing. All authors read and approved the
manuscript.

Funding

This study was supported in part by the National Health Research Institutes
(NHRI-EX109-10929PI, NHRI-EX110-10929PI, and NHRI-EX111-10929PI),

the Ministry of Science and Technology (107-2314-B-002-052 and


https://doi.org/10.1186/s12877-022-02870-6
https://doi.org/10.1186/s12877-022-02870-6

Chen et al. BMC Geriatrics (2022) 22:197

108-2314-B-002-165-MY3), and the Mackay Medical College (RD1050178) in
Taiwan.

Availability of data and materials

Data from this study are available in the Chinese Clinical Trial Registry; registra-
tion number and date: ChiCTR2000039889 (13/11/2020). Hyperlink: http://
www.chictrorg.cn/listbycreater.aspx

Declarations

Ethics approval and consent to participate

This study was approved by the National Taiwan University Research Ethics
Committee (NTU-REC No. 202101HS006), and official written informed con-
sent in accordance with the Declaration of Helsinki was obtained from each
participant. No incentive was given to study participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Rehabilitation, Jenteh Junior College of Medicine, Nursing
and Management, 79-9, Sha-Luen Hu Xi-Zhou Li Hou-Loung Town, Miaoli
County, Taiwan. 2School of Occupational Therapy, College of Medicine,
National Taiwan University, 17, F4, Xu-Zhou Road, Taipei, Taiwan. *Division

of Occupational Therapy, Department of Physical Medicine and Rehabilitation,
National Taiwan University Hospital, 7 Chung-shan South Road, Taipei, Taiwan.
“Institute of Long-term Care, Mackay Medical College, 46, Sec. 3, Zhongzheng
Rd., Sanzhi Dist, New Taipei City, Taiwan. °Graduate Institute of Education,
National Changhua University of Education, 1 Jin-De Road, Changhua City,
Taiwan. *Department of Nursing, Mackay Medical College, 46, Sec. 3, Zhongz-
heng Rd., Sanzhi Dist, New Taipei City, Taiwan.

Received: 10 May 2021 Accepted: 25 February 2022
Published online: 12 March 2022

References

1. Harrington C, Carrillo H, Garfield R, Squires E. Nursing facilities, staffing,
residents and facility deficiencies, 2009 through 2016. San Francisco (CA):
Kaiser Family Foundation; 2018.

2. Radstake TRDJ, Mclnnes IB, Bijlsma JWJ. World arthritis day 2018 -
perspectives on rheumatic musculoskeletal diseases. Eur J Immunol.
2018;48:1604-6.

3. Yoon AP, Kane RL, Hutton DW, Chung KC. Cost-effectiveness of recurrent
dupuytren contracture treatment. JAMA Netw Open. 2020;3:e2019861.

4. VosT, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M, et al. Years
lived with disability (YLDs) for 1160 sequelae of 289 diseases and injuries
1990-2010: a systematic analysis for the global burden of disease study
2010. Lancet. 2012;380:2163-96.

5. Xie F, Kovic B, Jin X, He X, Wang M, Silvestre C. Economic and humanistic
burden of osteoarthritis: a systematic review of large sample studies.
Pharmacoeconomics. 2016;34:1087-100.

6.  Charlesworth J, Fitzpatrick J, Perera NKP, Orchard J. Osteoarthritis- a sys-
tematic review of long-term safety implications for osteoarthritis of the
knee. BMC Musculoskelet Disord. 2019;20:151.

7. Marks R. Osteoarthritis in older adults: disability associations and the
corona virus. Am J Aging Sci Res. 2020;1:1-6.

8. Gnass |, Bartoszek G, Thiesemann R, Meyer G. Joint contractures in older

age. A systematic literature review. Z fur Gerontol Geriatr. 2010;43:147-57.

9. ZhouY, Zhang QB, Zhong HZ, Liu Y, Jing JH, Wu JX. Research progress on
animal model of joint contracture. Austin Surg Case Rep. 2016;1:1006.

10. ZhouY, Zhang QB, Zhong HZ, LiuY, Li J, Lv H, et al. Rabbit model of
extending knee joint contracture: progression of joint motion restriction
and subsequent joint capsule changes after immobilization. J Knee Surg.
2020;33:15-21.

20.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31

32.

33.

34.

Page 150f 16

. Nagai M, Aoyama T, Ito A, lijima H, Yamaguchi S, Tajino J, et al. Contri-

butions of biarticular myogenic components to the limitation of the
range of motion after immobilization of rat knee joint. BMC Musculo-
skelet Disord. 2014;15:1-10.

. Trudel G, Uhthoff HK, Goudreau L, Laneuville O. Quantitative analysis of

the reversibility of knee flexion contractures with time: an experimen-
tal study using the rat model. BMC Musculoskelet Disord. 2014;15:1-7.

. Flint MH, Poole CA. Contraction and contracture. In: Dupuytren’s

disease. Edinburgh: Churchill Livingstone; 1990. p. 104-16.

. Jones P, Alexander CJ, Stewart J, Lynskey N. Idiopathic osteoarthritis

and contracture: causal implications. Ann Rheum Dis. 2005;64:226-8.

. Campbell TM, Trudel G, Laneuville O. Knee flexion contractures in

patients with osteoarthritis: clinical features and histologic characteri-
zation of the posterior capsule. PM&R. 2015;7:466-73.

. Alexander CJ. Idiopathic osteoarthritis: time to change paradigms?

Skelet Radiol. 2004;33:321-4.

. O'Reilly S, Doherty M. Clinical features of osteoarthritis and standard

approaches to the diagnosis. In: Osteoarthritis. Oxford: Oxford Univer-
sity Press; 1998. p. 197-217.

. Chen YC, Lin KC, Wu CY, Chen CJ, Hsieh YW. Determinants of quality of

life in the older residents of long-term care facilities using the World
Health Organization international classification of functioning, disabil-
ity and health framework in Taiwan. Disabil Rehabil. 2020;42:2325-33.

. Steultjens MP, Dekker J, Van Baar ME, Oostendorp RA, Bijlsma JW. Range

of joint motion and disability in patients with osteoarthritis of the knee
or hip. Rheumatology (Oxford). 2000;39:955-61.

Fergusson D, Hutton B, Drodge A. The epidemiology of major joint
contractures: a systematic review of the literature. Clin Orthop Relat
Res. 2007;456:22-9.

. Bartoszek G, Fischer U, Grill E, Miller M, Nadolny S, Meyer G. Impact of

joint contracture on older persons in a geriatric setting: a cross-sec-
tional study. Z Gerontol Geriatr. 2015;48:625-32.

Fischer U, Mdller M, Strobl R, Bartoszek G, Meyer G, Grill E. Examining
functioning and contextual factors in individuals with joint con-
tractures from the health professional perspective using the ICF: an
international internet-based qualitative expert survey. Rehabil Nurs.
2016;41:170-8.

Saal S, Beutner K, Bogunski J, Obermdller K, Miller M, Grill E, et al. Inter-
ventions for the prevention and treatment of disability due to acquired
joint contractures in older people: a systematic review. Age Ageing.
2017,46:373-82.

Harato K, Nagura T, Matsumoto H, Otani T, Toyama Y, Suda Y. Extension
limitation in standing affects weight-bearing asymmetry after unilat-
eral total knee arthroplasty. J Arthroplast. 2010;25:225-9.

Murphy MT, Skinner TL, Cresswell AG, Crawford RW, Journeaux SF,
Russell TG. The effect of knee flexion contracture following total knee
arthroplasty on the energy cost of walking. J Arthroplast. 2014,29:85-9.
Portegijs E, Rantakokko M, Mikkola TM, Viljanen A, Rantanen T. Associa-
tion between physical performance and sense of autonomy in outdoor
activities and life-space mobility in community-dwelling older people.
J Am Geriatr Soc. 2014;62:615-21.

Hunter DJ, Bierma-Zeinstra S. Osteoarthritis Lancet. 2019;393:1745-59.
Magasi S, Wong A, Hammel J, Baum C, Wang CC, Heinemann A. Theo-
retical foundations for the measurement of environmental factors and
their impact on participation among people with disabilities respond.
Arch Phys Med Rehabil. 2015;96:1740-1.

World Health Organization. International classification of functioning,
disability and health: ICF. Geneva: WHO; 2001.

Engel GL. The need for a new medical model: a challenge for biomedi-
cine. Science. 1977;196:129-36.

Engel GL. The clinical application of the biopsychosocial model. Am J
Psychiatry. 1980;137:535-44.

Lipowski ZJ. What does the word "psychosomatic" really mean? A
historical and semantic inquiry. Psychosom Med. 1984;46:153-71.

Van Oudenhove L, Cuypers S. The relevance of the philosophical ‘'mind-
body problem’for the status of psychosomatic medicine: a concep-
tual analysis of the biopsychosocial model. Med Health Care Philos.
2014;,17:201-13.

Fava GA, Sonino N. Psychosomatic assessment. Psychother Psychosom.
2009;78:333-41.


http://www.chictr.org.cn/listbycreater.aspx
http://www.chictr.org.cn/listbycreater.aspx

Chen et al. BMC Geriatrics

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

(2022) 22:197

Ghaemi SN. The rise and fall of the biopsychosocial model. Reconciling
art and science in psychiatry. Baltimore: The Johns Hopkins University
Press; 2010.

Corsi M, Alvarez C, Callahan LF, Cleveland RJ, Golightly YM, Jordan JM,

et al. Contributions of symptomatic osteoarthritis and physical func-
tion to incident cardiovascular disease. BMC Musculoskelet Disord.
2018;19:393.

Baricich A, Santamato A, Picelli A, Morone G, Smania N, Paolucci S, et al.
Spasticity treatment during COVID-19 pandemic: clinical recommenda-
tions. Front Neurol. 2020;11:719.

Green SB. How many subjects does it take to do a regression analysis.
Multivar Behav Res. 1991;26:499-510.

InterRAI Country Websites. Long-term care facilities (LTCF). 2006. http://
www.interrai.org/long-term-care-facilities.html. Accessed 22 Jan 2020.
Yang YH, Lai CL, Lin RT, Tai CT, Liu CK. Cut-off values of blessed dementia
rating scale and its clinical application in elderly Taiwanese. Kaohsiung J
Med Sci. 2006;22:377-84.

Hoang PD, Gandevia SC, Herbert RD. Prevalence of joint contractures
and muscle weakness in people with multiple sclerosis. Disabil Rehabil.
2014;36:1588-93.

Kwah LK, Harvey LA, Diong JH, Herbert RD. Half of the adults who present
to hospital with stroke develop at least one contracture within six
months: an observational study. J Physiother. 2012;58:41-7.

Altman RD, Hochberg M, Murphy WA Jr, Wolfe F, Lequesne M. Atlas

of individual radiographic features in osteoarthritis. Osteoarthr Cartil.
1995,3:3-70.

Kim C, Nevitt MC, Niu J, Clancy MM, Lane NE, Link TM, et al. Association of
hip pain with radiographic evidence of hip osteoarthritis: diagnostic test
study. BMJ. 2015;351:h5983. https://doi.org/10.1136/bmj.h5983. Accessed
21 Sept 2020.

Lee YH, Tsou HK, Kao SL, Gau SY, Bai YC, Lin MC, et al. Patients with rheu-
matoid arthritis increased risk of developing osteoarthritis: a nationwide
population-based cohort study in Taiwan. Front Med. 2020;7.

World Health Organization Quality of Life Assessment Group. The World
Health Organization quality of life assessment: development and general
psychometric properties. Soc Sci Med. 1998;46:1569-85.

Yao G, Chung CW, Yu CF, Wang JD. Development and verification of valid-
ity and reliability of the WHOQOL-BREF Taiwan version. J Formos Med
Assoc. 2002;101:342-51.

Ustlin TB, Chatterji S, Kostanjsek N, Rehm J, Kennedy C, Epping-Jordan

J, et al. Developing the world health organization disability assessment
schedule 2.0. Bull World Health Organ. 2010,88:815-23.

Virués-Ortega J, De Pedro-Cuesta J, Seijo-Martinez M, Saz P, Sénchez-
Sanchez F, Rojo-Pérez F, et al. Prevalence of disability in a composite >75
year-old population in Spain: a screening survey based on the interna-
tional classification of functioning. BMC Public Health. 2011;11:176-87.
ChiuTY, Yen CF, Chou CH, Lin JD, Hwang AW, Liao HF, et al. Development
of traditional Chinese version of World Health Organization disability
assessment schedule 20 36-item (WHODAS 20) in Taiwan: validity and
reliability analyses. Res Dev Disabil. 2014;35:2812-20.

Olusegun AM, Dikko HG, Gulumbe SU. Identifying the limitation of
stepwise selection for variable selection in regression analysis. Am J Theor
Appl Stat. 2015:4:414-9.

Yen CF, Hwang AW, Liou TH, Chiu TY, Hsu HY, Chi WC, et al. Valid-

ity and reliability of the functioning disability evaluation scale-adult
version based on the WHODAS 2.0--36 items. J Formos Med Assoc.
2014;113:839-49.

Zhou XH, Eckert GJ, Tierney WM. Multiple imputation in public health
research. Stat Med. 2001;20:1541-9.

BarnettV, Lewis T. Outliers in statistical data (3rd edition). New York: Wiley;
1994.

McFadden D. Conditional logit analysis of qualitative choice behavior. In:
Zarembka P, editor. Frontiers in econometrics. New York: Academic; 1973.
p. 105-42.

Pic A.What's the best R-squared for logistic regression? Statisical Horiz.
2013; https://statisticalhorizons.com/r2logistic. Accessed 21 Sept 2020.
Campbell TM, Trudel G, Wong KK, Laneuville O. Genome wide gene
expression analysis of the posterior capsule in patients with osteoarthritis
and knee flexion contracture. J Rheumatol. 2014;41:2232-9.

Fischer U, Bartoszek G, Muller M, Strobl R, Meyer G, Grill E. Patients’

view on health-related aspects of functioning and disability of joint

59.

60.

61.

62.

63.

Page 16 of 16

contractures: a qualitative interview study based on the international
classification of functioning, disability and health (ICF). Disabil Rehabil.
2014;36:2225-32.

Harrington C, Carrillo H, Dowdell M, Tang PP, Blank BW. Nursing facilities,
staffing, residents and facility deficiencies, 2005 through 2010. San Fran-
cisco (CA): Department of Social and Behavioural Sciences, University of
California; 2011.

Riddle DL, Kong X, Jiranek WA. Factors associated with rapid progres-
sion to knee arthroplasty: complete analysis of three-year data from the
osteoarthritis initiative. Jt Bone Spine. 2012;79:298-303.

Ada L, O'Dwyer N, O'Neill E. Relation between spasticity, weakness and
contracture of the elbow flexors and upper limb activity after stroke: an
observational study. Disabil Rehabil. 2006;28:891-7.

Sackley C, Brittle N, Patel S, Ellins J, Scott M, Wright C, et al. The prevalence
of joint contractures, pressure sores, painful shoulder, other pain, falls,
and depression in the year after a severely disabling stroke. Stroke.
2008;39:3329-34.

Wagner LM, Capezuti E, Brush BL, Clevenger C, Boltz M, Renz S. Contrac-
tures in frail nursing home residents. Geriatr Nurs. 2008;29:259-66.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.interrai.org/long-term-care-facilities.html
http://www.interrai.org/long-term-care-facilities.html
https://doi.org/10.1136/bmj.h5983
https://statisticalhorizons.com/r2logistic

	Associations among quality of life, activities, and participation in elderly residents with joint contractures in long-term care facilities: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Background
	Methods
	Design
	Setting and participants
	Measures
	Disease-related and sociodemographic data
	Measurement of joint contracture and osteoarthritis
	The World Health Organization quality of life-BREF (WHOQOL-BREF)
	WHO Disability Assessment Scale 2.0 (WHODAS 2.0)

	Data collection procedures
	Validity assurance and data analysis
	Ethics approval and consent to participate

	Results
	Recruitment and participant characteristics
	Correlations among demographic characteristics, QoL, and activities and participation
	Factors associated with activities and participation
	Comparison of the differences in QoL and activities and participation between categories and sites
	Simple main effect test to compare the difference in activities and participation between categories and sites

	Discussion
	Conclusions
	Acknowledgements
	References


